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IS

provided. The conveyor transports the material to a dis-
charge point where the material 1s discharged from the belt
as the belt wraps around a head pulley. The belt 1s troughed
between the area that the material 1s loaded onto the belt and
the head pulley. A plurality of belt supports support the belt
between the area where the material 1s loaded onto the belt
and the head pulley. Each belt support includes a central
roller for providing generally frictionless rolling support for
the central portion of the belt. Each belt support further
includes a pair of wing supports for supporting the troughing
side of the belt. Each wing support includes a roller adjacent
the central roller and a pair of slider bars supporting the
marginal edges of the belt. The shider bars support the
marginal edges of the belt between successive belt supports
to retain the belt in engagement with a skirt to prevent
spillage of material.

4 Claims, 3 Drawing Sheets
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1
CONVEYOR ASSEMBLY

FIELD OF THE INVENTION

The present mvention relates to conveyor systems, and
more particularly to conveyor systems using a flat conveyor
belt which has 1ts marginal side portions 1s deflected
upwardly to form a troughed configuration 1n the load zone
of the system.

BACKGROUND OF THE INVENTION

Typically, a conveyor belt 1s supported by rollers or a
slider bed. The sides of the belt are normally angled
upwardly to form a trough in the belt. Usually the trough 1s

cither 20, 35, or 45 degrees.

In a slider bed the belt slides on steel or some type of low
friction plastic. As the width, load and speed of the belt
increases the friction increases to a point that the heat
build-up between the belt and the slider bed causes destruc-

tion of both the belt and the slider bed.

In high 1impact loading situations, the conveyor belt may
be damaged when a slider bed 1s used. When sharp material
falls on the belt supported by the slider bed, the slider bed
does not absorb or dissipate the energy sufficiently, so the
conveyor belt may be cut or gouged. In certain situations, a
cushioning layer 1s disposed bencath the slider bars to
dissipate the impact forces. However, the cushioning layer
may not sufliciently dissipate the impact energy for large
sharp materials, leading to belt damage.

In a belt supported by rollers the friction 1s substantially
climinated. However, the belt tends to sag between succes-
sive rollers due to the weight of the material and the belt.
This sagging causes several problems. For instance, the
metal skirt in the area where material 1s loaded onto the belt
tends to become scalloped causing converging pinch points
to develop between the belt and the bottom edge of the
skirtboard. These pinch points cause material entrapment
and resultant damage to the belt.

Further, a resilient seal 1s typically provided on the outside
of the skirtboard. The seal 1s adjusted to operate 1n contact
with the surface of the belt to seal the fine particles of
material and dust from spilling. The sagging of the belt and
material between the rollers causes loss of contact between
the seal and the belt thus allowing spillage of material from

the belt.
SUMMARY OF THE INVENTION

In light of the foregoing, the present invention provides an
improved conveyor assembly for limiting or preventing
spillage of material as the material 1s conveyed. In addition,
the conveyor assembly reduces or eliminates heat build-up
between the load bearing portions of the belt and the belt
supports that support the belt, thereby reducing wear on the
belt and the supports. The present 1nvention also provides
increased dissipation of impact forces in the loading zone of
the belt to reduce or eliminate damage to the belt.

More specifically, the present 1invention provides a con-
veyor assembly comprising a continuous troughing belt
trained about a head pulley and a tail pulley. The assembly
has a loading zone onto which bulk material 1s deposited,
and a transport zone between the loading zone and the head
pulley. A pair of skirts extend longitudinally along the
marginal edges of the conveyor belt 1n operative engage-
ment with the outer surface of the belt prevent material from
spilling from the belt.

A plurality of belt supports are longitudinally aligned
along the length of the belt for supporting the belt. Each belt
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support comprises a base extending across the width of the
belt. A central roller connected to the base intermediate the
cdges of the belt supports an intermediate portion of the belt.
A pair of wing supports connected to the base straddle the
central roller to support the troughing sides of the belt.

Each wing support includes an elongated slider bar
extending along one of the marginal edges of the belt,
engaging the inner surface of the belt. The shder bar
supports the marginal edge to maintain the marginal edge in
operative engagement with one of the skirts.

Each wing support also includes a wing roller disposed
intermediate the slider bar and the central roller. The wing
roller 1s 1n operative engagement with the inner surface of
the belt to support a troughing side of the belt adjacent the
intermediate portion of the belt. The wing roller has an axis
of rotation that 1s transverse the axis of rotation of the central
roller.

In addition, preferably, the belt supports are arranged so
that the pitch between the belts supports varies between the
load zone and the head pulley. Specifically, preferably the
distance between adjacent belt supports 1n the transport zone
1s greater than the distance between adjacent belt supports in
the loading zone.

DESCRIPTION OF THE DRAWINGS

The foregoing summary, as well as the following detailed
description of the preferred embodiments of the present
invention, will be better understood when read 1n conjunc-
tion with the appended drawings, 1n which:

FIG. 1 1s a perspective view of a conveyor assembly
embodying aspects of the present invention;

FIG. 2 1s an enlarged fragmentary view of the conveyor
assembly 1llustrated in FIG. 1;

FIG. 3 1s an enlarged end view of a belt support for the
conveyor assembly illustrated in FIG. 1.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring now to the drawings 1n general and to FIG. 1 1n
particular, a conveyor assembly 1s designated generally 10.
The conveyor assembly includes an endless troughing con-
veyor belt 15 entrained about a head pulley 11 and a tail
pulley 12. A plurality of first belt supports 30 and second belt
supports 60 support the conveyor belt 15 between the head
pulley 11 and the tail pulley 12. The conveyor 10 transports
material 5 that 1s loaded onto the conveyor through a chute
13. The conveyor 10 then conveys the material away from
the chute and discharges the material at the head pulley 11.
Preferably, a pair of sidewalls or skirts 20 extend along the
marginal edges of the upper run of the conveyor 10 to
prevent material from spilling over the edges of the con-
veyor belt 15 as the material 1s conveyed.

The conveyor belt 15 1s an flat endless belt formed of a
heavy duty material such as a fabric carcass such as nylon,
polyester, kevlar, fiberglass, steel or monofilament covered
with a rubber compound to form a belt from %16" to over 1"
thick. The marginal side portions of the belt are deflected
upwardly to form a troughed configuration. The belt 1s
ogenerally at least 36 inches wide, and the present assembly

1s particularly suited to operate with a conveyor belt 48
inches or wider.

The conveyor assembly includes a loading zone, a settling,

zone and a transport zone. In the loading zone, material 1s
loaded onto the belt from the chute 13. After the material 1s

loaded onto the belt, the material tends to settle as it 1s
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conveyed by the belt. From the loading zone, the material 1s
conveyed along the settling zone wherein the material
becomes substantially settled. From the settling zone, the
material 1s conveyed along the transport zone to a discharge
chute.

A pair of skirts 20 disposed along the sides of the belt 15
prevent material from spilling off the belt. After the material
has settled the skirts 20 may not be necessary to retain the
material on the belt. Accordingly, preferably the skirts
terminate adjacent the end of the settling zone.

Referring to FIGS. 1 and 3, each skirt 20 preferably
includes a mount for attaching the skirt to the conveyor
frame. In addition, each skirt preferably includes a vertical
skirtboard 24 and a resilient skirt seal 26.

The skirt board 24 1s a generally planar longitudmally
clongated member that forms a vertical wall along a mar-
omal edge of the belt, thereby forming a sidewall of the
troughing belt. Preferably, the skirtboard 1s formed of a rigid
durable material such as steel. Therefore, 1t 1s desirable to
maintain a gap between the lower edge of the skirtboard 24
and the surface of the conveyor belt to prevent the skirtboard
from damaging the belt and to prevent the conveyor belt
from wearing away the skirtboard. Accordingly, as shown 1n
FIG. 3, the skartboard 24 1s vertically separated from the belt
so there 1s a gap between the lower edge of the skirtboard
and the outer surface of the conveyor belt.

The skirt seal 26 seals the gap between the lower edge of
the skirtboard 24 and the surface of the conveyor belt. The
skirt seal 1s formed of a durable resilient elastomeric mate-
rial. The lower edge of the seal contacts the surface of the
belt, and the upper edge of the seal 1s attached to the outer
side of the skirtboard 24. In this way, the skirt seal 26 seals
the gap between the belt and the skirtboard to prevent
material from spilling off the belt through the gap,

Since the seal 1s 1n direct contact with the belt, the seal
will tend to wear during use. Accordingly, preferably, the
scal 1s removably attached to the skirtboard so that the skart
scal can be replaced. An exemplary skirt with a removable

scal 1s the Clamp-Mount skirt board and Dura-Seal manu-
factured by ASGCO Manutacturing, Inc.

Referring again to FIG. 1, the conveyor belt 1s trained
about the head pulley 11, which drives the belt, and the tail
pulley 12. Between the head pulley and the tail pulley, the
upper run of the belt 1s supported by a plurality of first belt
supports 30 and second belt supports 60. The belt supports
30, 60 engage the mner surface of the belt and are configured
to support the belt 1n a troughing configuration. The first belt
supports 30 support the belt along the loading zone and the
settling zone. The second belt supports 60 support the belt
along the remaining portion of the upper run of the belt.

Referring to FIG. 3, the details of one of the first belt
supports 1s shown most clearly. The first belt support 30
includes a central roller 40 and a pair of wing supports, each
comprising a wing roller 42 and one or more slider bars 44.
The central roller supports the middle portion of the con-
veyor belt that carries a significant portion of the weight of
the material 5.

The central roller 40 has an axis of rotation that 1s
substantially horizontal to provide support for the middle
portion of the conveyor belt. The central roller 40 may be
formed of steel. Alternatively, the central roller may be
formed of an impact absorbing material such as rubber,
plastic, urethane or a combination of steel and one or more
of such energy absorbing materials. For example, 1n high
impact loading applications the central roller may be formed
of 25-50 durometer rubber rollers to absorb energy and
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reduce or eliminate damage to the belt from the impact.
Alternatively, in low impact loading applications, the central
roller may be formed of steel. In this way, the central roller
rotatably engages the mner surface of the conveyor belt to
provide substantially frictionless support of the central por-
tion of the belt. In addition, Since the central roller of
adjacent belt supports 30 are spaced apart from one another,
the central portion of the belt can deflect to absorb 1mpact
forces, thereby reducing damage to the belt.

The wing supports straddle the central roller, and provide
support for the troughing sides of the conveyor belt. The
wing supports can each mclude one or more wing rollers 42.
Similar to the central rollers 40, the wing rollers 42 may be
formed of steel and/or an impact absorbing material to
dissipate 1mpact forces. Each wing roller 42 1s adjacent the
central roller 40 and preferably 1s less than half the length of

the central roller. The axis of rotation of the wing roller 42
1s transverse the axis of rotation of the central roller.
Accordingly, the end of the wing roller remote from the
central roller 1s higher than the central roller. In this way, the
wing roller provides a rolling surface that 1s transverse the
central roller to provide substantially frictionless support for
the lower portion of one of the troughing sides of the belt,
adjacent the middle portion of the belt. In addition, the lower
portion of the troughing sides carry the majority of material
welght supported by the troughing sides. Therefore, the
wing roller 42 provides substantially frictionless support for
the portion of the troughing side carrying most of the
material load on the troughing side.

The slider bars 44 support the upper portion of the
troughing sides of the conveyor belt. The slider bars 44
extend along the marginal edges of the conveyor belt, and
are supported by a plurality of the first belt supports 30 along,
the length of the belt. The slider bars 44 are clongated bars
having a generally rectangular cross-section, so that the
upper surface of the slider bars provide a sliding surface for
supporting the upper portion of the troughing sides. The
slider bars may be formed of a homogeneous material such
as an elastomer or metal. However, in the present instance,
the slider bars have two portions, an elastomeric wear
portion and a metal support channel. The wear portion
engages the inner surface of the belt, and 1s preferably
formed of a low {friction wear-resistant material such as
UHMW polyethylene or polyurethane. The metal support
channel 1s fixed to and coextensive with the elastomeric
wear portion. The metal channel 1s sufficiently rigid to
prevent the slider bar from significantly deforming down-
wardly under the load of the belt 15 and material 5. The
metal channel includes a t-slot for receiving a bolt to
removably attach the shider bars to a vertical support beam
46. In this way, the slider bars provide a generally planar
sliding surface to support the marginal edges of the belt.

The conveyor belt lays on the slider bars, so that the slider
bars provide continuous and uninterrupted support for the
marginal edges of the conveyor belt along the length of the
conveyor belt 1n the loading zone and the settling zone. In
this way, the slider bars prevent the marginal edges of the
conveyor belt from sagging between adjacent belt supports
30. Therefore, the slider bars retain the skirt seal 1n operative
engagement with the belt between belt supports to prevent
gaps from forming between the skirt seal 26 and the belt at
a point intermediate adjacent belt supports.

Each of the first belt supports 30 includes an elongated
base 32 that preferably extends across the width of the belt.
The base 32 1s a rigid member, and 1n the present instance
1s a steel I-beam. A foot 33 1s attached to each end of the base
32 for nigidly attaching the belt support to the conveyor
frame.
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The rollers and slider bars are attached to the base 32 by
a plurality of stanchions. The central roller 40 1s rotatably
supported by a pair of inner stanchions 34 that straddle the
central roller. Each wing roller 42 1s supported on one end
by one of inner stanchions 34 and on the opposite end by a

central stanchion 36. The slider bars 44 are supported
between one of the central stanchions and an outer stanchion
38. The stanchions 34, 36, 38 are rigidly connected to the
base 32 and project upwardly from the base. Preferably, the
stanchions are laterally aligned along the width of the base

32.

Referring to FIG. 2, the second belt supports 60 support
the belt outside of the loading and settling zones. The second
belt supports 60 include a central roller 62 and a pair of wing,
rollers 64 for supporting the troughing sides of the belt. Each
wing roller 64 extends across substantially the entire width
of one of the troughing sides.

Referring to FIG. 1, the first and second belt supports 30,
60 arc longitudinally aligned along the length of the belt
between the loading zone and the head pulley 11. The
spacing between adjacent belt supports may be uniform in
certain applications. However, preferably the spacing
between the first belt supports 30 1n the loading zone 1s less
than the spacing between the second belt supports 60 1n the
transport zone. In the present instance, the belt 15 1s approxi-
mately 60 inches wide and the second belt supports 60 are
spaced apart approximately 4 feet in the transport zone. In
contrast, preferably, the first belt supports 30 are closer
together 1n the loading zone to support the belt against the
impact forces from the material 5 being loaded onto the
conveyor belt. More specifically, in the present instance, the
spacing between adjacent first belt supports 30 1n the loading
zone 1s 1Y% feet 1n the loading zone. In a high impact loading
application, the first belt supports 30 may be spaced closer
together, being spaced several inches apart.

It will be recognized by those skilled in the art that
changes or modifications can be made to the above-
described embodiments without department from the broad
inventive concept of the mvention. It should therefore be
understood that this invention 1s not limited to the particular
embodiments described herein but 1s intended to include all
changes and modifications that are within the scope and
spirit of the invention as set forth 1 the following claims.

What 1s claimed 1s:

1. A conveyor assembly, comprising;:

A. a continuous troughing conveyor belt trained about a
head pulley and a tail pulley, wherein the conveyor
assembly has a loading zone where material 1s loaded
onto the belt and a transport zone between the loading
zone and the head pulley for transporting the material
from the loading zone;
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B. a pair of skirts extending longitudinally along the
marginal edges of the conveyor belt, 1n operative
engagement with the outer surface of the belt to retain
the material on the belt;

C. a plurality of successive belt supports longitudinally
aligned along the length of the belt for supporting the
conveyor belt, each belt support, comprising:

1) a base extending across the width of the belt;

2) a first central roller connected to the base interme-
diate the edges of the belt, supporting an 1ntermedi-
ate portion of the belt;

3) a pair of wing supports connected to the base,
straddling the first central roller supporting the
troughing sides of the conveyor belt, each wing
Comprising;

a. longitudinally elongated slider bar extending
along the inner surface of one of the marginal
edges of the belt, supporting the one marginal
edge to maintain the conveyor belt 1n operative
engagement with one of the skirts; and

b. a first wing roller intermediate the slider bar and
the first central roller 1n operative engagement
with the mnner surface of the conveyor belt, having
an axis of rotation transverse the axis of rotation of
the first central roller;

D. a plurality of successive second belt supports longitu-
dinally aligned along the length of the belt for support-
ing the conveyor belt, each belt support, comprising;:
1) a base extending across the width of the belt;

2) a second central roller connected to the base inter-
mediate the edges of the belt, supporting an inter-
mediate portion of the belt;

3) a pair of second wing rollers connected to the base,
straddling the central roller supporting the troughing,
sides of the conveyor belt, wherein each second wing,
roller extends substantially across the width of one of
the troughing sides of the belt in operative engage-
ment with the inner surface of the conveyor belt, and
has an axis of rotation transverse the axis of rotation
of the central roller;

E. the distance between adjacent first belt supports being
less than the distance between adjacent second belt
SuUpports.

2. The conveyor assembly of claim 1 wherein the first

central roller 1s wider than one of the first wing rollers.

3. The conveyor assembly of claim 1 wherein the distance
between adjacent belt supports 1n the loading zone 1s less
than one half the width of the belt.

4. The conveyor assembly of claim 1 wherein said first
central roller 1s resiliently deformable.
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